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Description 

Field of the Invention 



[0001 1 -me present invention pertains to improved methods for detecting nucleic acid sequences in biological sam- 
ples, particularly sequences derived from infectious miaoorganisms. 

Background of ttie iPMeittlon 

roM2i HeDatiUs C Vims (HCV) is a parenterally transmitted virus responsible tor the majority of cases of post-trare- 
EhepaSa suS^alSortrof spo Jc (or 

S moSthan 1% of the world's populatton is infected v»ith HCV. HCV infection « associated wth acute hepat.t.s. 

oTa Dosilive-stranded RNA molecule of about 9.500 nucleotides with a single, large open reading frame (ORF) wh ch 
en^ a pol^S^riZursor of about 3.000 amino adds. The large ORF is preceded t^a J non-codj,g region 
?S abS340 nudeotides. which is the most highly conserved region of the genome. The 5' region of the ORF 
enS^ SSTsv^-J direcfion a capsW protein, two envelope glycoproteins (El and E2). and a smal protein of 
unSSTn Sribn (P7) ?S 3- portion of the ORF encodes nonstructural proteins which include a Protease, pro- 
?S^BliSSln3on7protein. RNA polymerase, and regulatory peptides, "me 3' portion also includes an NCa 

Tali^^^^ sequences from around the world has ^^^^^'^^ 

Smong indiSduTviral isolates. Furthermore, analyses of HCV sequences from indNrriual pabente have shown mat *^ 
3 curtesies 80Kalled"quasi-8p^^ 

ZnSS?nJlS^^^^ is believed to be the result of the low f idelBy of the vrally-encoded RNA- 

Z-iSt^rSym^arThe degree of genetic variability of HCV has important implications tor prevent^n. diag- 

Sl'"' ST^Lgri^rt HCV infection is typically determined by commercially available enzyme immuno-assays 
SJ^which d^«^^^ bind recomSan. HCV proteins or peptktes. ^'^^.^^^'^^^f^^^^ J^oi^ 

S^r^SZl immunoWot assay (RIBA). but neither EIA nor RIBA assays distinguish past from P^esern irjertore. 
BecaS^^SSi low titer of cixulaJng virus, a direct assay tor viral proteins has "ot been succes^u V devel- 

^STulrlt anJbody-based assays fail to detect HCV infection far usually 2 to 3 «««^^";«.^^ 
^] ■mus.thereisaneedlnthearttorimprovedassaysfarHCVthataresensitiveenoughtodetectHCVvirem.a 

within a few days after initial exposure of a patient to HCV 
35 Summary of the Invention 

[0007] -mus. in a first aspect, the invention is directed to a method for detecting the presence of Hepatitis C Virus 
(HCV) RNA in a biological sample. The method comprises: 
« (A)performingareve.setranscriptionreactionusingasatemplateRNAderivedfrommesampletopr^^^^ 

P-^uCs using one or more pairs of ..onudeot«e primers spec«ic tor 
HCV to produce HCV-specific amplification products, 
whe-e each of the pairs comprises: 
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(a) a forward primer selected from the group consisting of: 



(i) 5'-CAGAAAGCGTCTAGCCATQGCGTTAGTA^' (C69F28) (SEQ ID NO. 1 ). 

ii) 5'-GGGAGAGCCATAGTGGTCTGCGGAA^' (C131F25) (SEQ ID NO. 2), and 
50 (iii) 5'-GTGGTCTGCGGAACCGGTGAGTACAC^ (C143F26) (SEQ ID NO. 3); and 

(b) a reverse primer selected from the group consisting of: 

(i) 5'-CGGTTCCGCAQACCACTATQGCTCTC-3' (C133R26) (SEQ ID NO. 4>. 
Ii) 5'^CAAGCACCCTATCAGQCAGTACCACA^' {C282R27) ( SEQ ID NO. 5> . 

iii) 5'-CACTCGCAAQCACCCTATCAGGCAQTA-3' (C287R27) (SEQ ID NO. 6), and 
iv 5'-CGGQGCACTCQCAAGCACCCTATCA-3' (C294R25) (SEQ ID NO. 7);and 
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(C) detecting the amplification products. urv rma in the samole 

where detection of the amplHication products indicates the presence of HCV RNA in the sample. 

100081 in another aspect, the invenfion is directed to a method for employing Hepatitis C Virus (HCV) DNA. The 
method comprises: 

,A) performing a polymerase chain reaction on a DNA sample containing HCV DNA using one or more pairs of oli- 
S^'ucSe primVs specHic for HCV to produce HCV^ific ampl».ca«on products, 
where each of the pairs comprises: 

(a) a fonward primer selected from the group consisting of: 

(I) 5-.CAQAAAGCGTCTAQCCATQQCGTTAGTA-3' (C69F28) <SEQ ID NOJ >. 
S 5- G^GCCATAQTQQTCTGCC3QAA^- (C131F25) < SEQ ID N0^2 ) and 
C O 5'SqQTCTGCGQAACCQGTQAQTACAC^ (C143F26) <SEQ ID NO. 3) ; and 



(b) a rwerse primer selected from the group consisting of: 

0) 5'-CGGTTCCGCAGACCACTATGGCTCTC-3' (C133f«6)jSEQ id no 4) 
m s- GCAAGCACCCTATCAGGCAGTACCACA-3' (C282R27) ( SEQ ID NO. 5) . 

i'.SScCCTATCAGGCAGTA^- (^^^ 
f,v) 5'-CGGGGCACTCGCAAGCACCCTATCA-3' (C294R25) (SEQ ID NO 7). 

[0009] inathioiaspecttheinventionisdirectedloamethodfordetectingthepresenceofHepatitisCVirus^ 

25 RNA in a biological sample. The method comprises: 

(A) performing a reverse transcription reaction using as a template RNA derived from the sample to produce HCV- 

^"'"trte&imer of the oligon^leotide ^'^.^^^^Sol^^^^- 

(1F27) (SEQIDNO.B) and the reverse primer consists of the digonudeotide 5 -AGQCCAQTATC«,UAU i o 

GCAQTC-3' (57R27) ( SEQ ID NO. 9 ) ; and 
method comprises: 

. (A) perforrr^ng a pdymerase chain reaction on a DNA sample contairting HCV DNA u^ng a fbn^ primer and a 
reverse primer to produce HCV-specific amplification producta ^ ___„pTrr atcttaGCCCTAGTCACG-3' 

vi^Bre the M primer consists of the oligonucleotide ^ ^^^7 JJAT™co^^^ 
(1F27) (SEQIDNO.B) andthe reverse primer consists oftheoligonudeotideS-AGGCCAeTATUflLiUAoio v. 

GCAGTC-3' (57R27) ( SEQ ID NO. 9 ) . 
[0011] in a f Wh aspect, the invention is directed to a method for detecting the presence of Hepatrtis C Virus (HCV) 
RNA in a biological sample. TTie method comprises: 

(A) performing a reverse transcription reaction using as a template RNA derived from the sample to produce HCV- 
specific reverse transcription products: .„„„„««.mnr«.r«iirs of S NCR oliaonucleotide primers specific 

Where each of the pairs of S NCR digonucleotide primers comprises: 
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(a) a forward primer selected from the group consisting of: 

CO 5'.CAGAAAQCGTCTAGCCATGGCGTTAQTA-3' < SM^^^^ 

Si) 5'-GGGAGAGCCATAQTQQTCTQCGGAA-3' (C131F25) (SEQ ID NO. 2). and 
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(Hi) 5'.GTQGTCTGCGGAACCGGTGAGTACAC-3 (C143F26) (SEQ ID NO. 3> ; and 

(b) a reverse primer selected from the group consisting of: 

(i) 5'-CGGTrCCGCAGACCACTATGGCTCTC-3' (C133R26) (SEQ ID NO. 4). 

(ii) 5'<3CAAGCACCCTATCAQGCAGTACCACA-3' (C282R27) (SEQ ID NO. 5). 

iii) 5'.CACTCGCAAGCACCCTATCAGGCAGTA-3' (C287R27) (SEQ ID NO. 6), and 

iv) 5'.CGGGQCACTCQCAAQCACCCTATCA-3' (C294R25) ( SEQ ID NO. 7) ; and 

where each of the pairs of 3- NCR oligonucleotide primers comprises a fbnward primer consisting of 
the Oligonucleotide 5-^TGQCTCCATCTTAGCCCTAGTCACG-3- (1 < SEQ 'D NO- 8) ar^ a r^erse 
primer consisting of the oligonucleotide 5'-AGQCCAGTATCAGCACTCTCTGCAGTC-3 (57R27) (SEQ ID 
N0.9>;and 

(c) detecting the anplif ication products, ^ , ok, » *k» 

where detection of the anpW ication products indicates the presence of HCV RNA .n the sample. 

[0012] In a sixth aspect, the invention is directed to a method for amplifying Hepatitis C Virus (HCV) DNA. The 
method comprises: 

(A) performing a polymerase chain reaction on a DNA sample containing HCV DNA using one or more pairs of 5' 
SSroSSe primers specific for HCV and one or more pairs of 3' NCR oligonucleotide pnmers to produce 
HCV-spedf ic amplification products, 

where each of the pairs of 5* NCR oligonucleotide primers comprises: 

(a) a forward primer selected from the group consisting of: 

(i) S-CAGAAAGCGTCTAGCCATGGCGTTAGTA-S- (C69F28) (SEQ ID NO. 1 >. 
ii) 5-GGGAGAGCCATAGTGGTCTGCGQAA.3' (C131F25) (SEQ ID NO. 2). or 
(iii) 5--GTGGTCTGCGGAACCGGTGAGTACAC-3 (C143F26) (SEQ ID NO. 3) ; and 

(b) a reverse primer selected from the group consisting of: 

(i) S'-CGQTTCCGCAGACCACTATQGCTCTC-S' (C133R26) (SEQ ID NO. 4) , 

ii) 5--GCAAGCACCCTATCAGGCAQTACCACA.3' (C282R27) (SEQ ID NO. 5>. 

iii) 5'-CACTCQCAAGCACCCTATCAQGCAQTA-3' (C287R27) (SEQ ID NO. 6). or 

iv) 5'-CGQQQCACTCQCAAQCACCCTATCA-3' (C294R25) (SEQ ID NO. 7> ; and 

where each of the pairs of 3' NCR oligonucleotide primers comprises a Ibrorard pnmer consisting of 
the oliaOTUCleotide5'-GGTQGCTCCATCTTAGCCCTAGTCACG-3-(1F27) (SEQ ID NO. 8) and a rwerse 
J^'SS^Sg of thTdigonucle^^^ S'-AGGCCAGTATCAGCACTCTCTGCAGTC^ (57R27) (SEQ ID 
NO. 9). 

[0013] In some embodiments of the method, where a reverse ti-anscription reaction is P**^""^' ♦^X'^-I^e 
Son reaction fe performed using random oligonucleotide primers: ^'^^"'t^SiZirHCV R^^^ 
trarKcriDtion primers i e.. oligonucleotides having sequences that correspond to sequences in HCV RNA. may l^e used. 
Scis S Sn oi amVcation include without limitation, (a) electrophoresis and (b) capUire o^ amf^|^ic^ 
pralurts on a solid support to which HCV-spec»ic probes are attached followed by quantifying the bound products 

fS! 4]' rSimra'^ the invemion is 

^JsesonealTe5irsrt5NCRoligonudeotideprimers.whereeachoft^ 
ers comprises: 

(a) a fwward primer selected from the group consisting of: 

0) 5XAQAAAGCGTCTAGCCATGGCGTrAQTA-3' (C69F28) ( SEQ ID NO. 1 > . 
fii) 5--GGGAGAGCCATAGTGGTCTGCQGAA-3' (C131F25) (SEQ ID NO. 2). and 
Ciii) 5'-GTGQTCTGCGGAACCQGTQAQTACAC-3 (C143F26) (SEQ ID NO. 3> ; and 

(b) a reverse primer selected from the group consisting of: 
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(i) 5-.CGGTTCCGCAGACCACTATGGCTCTC-3' (C133R26) (SEQ ID NO. 4) , 

(ii) 5'-GCAAGCACCCTATCAGGCAGTACCACA-3' (C282R27) <SEQ ID NO. 5>, 

iii) 5'-CACTCGCAAGCACCCTATCAGGCAGTA-3' (C287R27) <SEQ ID NO. 6> , and 
(iv) 5'-CGGGGCACTCGCAAGCACCCTATCA-3' (G294R25) <SEQ ID NO. 7) . 

' [00151 in a further aspect, the invention is directed to a kit for artplifying HCV cDNA derived from HCV RNAJTje 

KUes one or a,ore'pai,B o, 3' NCR oligonuc.eo«de ^-r'-:T7^^rC?^^^^SS^' 
primers comprises a 1bn«a.d Fimer consisting of the ohgonudeotde 5<f TQGCT^ATCTO^OCT^^ 
(1F27) (SEQ ID NO. 8> and a reverse primer consisting of the oligonucleotide S-AGGCCAGTATCAGCAOTOIoi 

" foSlT"'SeriS^^^^^ 

p^s one or mcJe pairs of 5' NCR digonucleotide primers, v^here each of the pairs of 5' NCR ohgonucleotde primers 

comprises: 

IS (a) a fbrwaid primer selected from the group consisting of: 

m 5'-CAQAAAQCQTCTAQCCATGQCGTTAQTA-3' (Ce9F28) (SEQ ID N0.1 >. 

ii) 5'-QQQAQAQCCATA0TGQTCTGCGGAA-3' {C131 F25) ( SEQ ID N0^2) . or 
{iiO 5'-GTGGTCTGCGGAACCGGTGAGTACAC-3 {C143F26) (SEQ ID NO. 3> ; and 

(b) a reverse primer selected from the group consisting of: 

(i) 5'-CGQTTCCQCAGACCACTATGGCTCTC-3' (C133R26) (SEQ ID NO. 4) , 
Ii) 5'-QCAAQCACCCTATCAGQCAGTACCACA-3' (C282R27) (SEQ ID NO. 5) . 

iii) 5'.CACTCGCAAGCACCCTATCAQGCAGTA-3' (C287R27) (SEQ ID NO. 6). and 
(iv) 5'.CGGQGCACTCGCAAGCACCCTATCA-3' (C294R25) (SEQ ID NO. 7) 

rooin In vet another aspect, the invention is directed to a kit for detecting the presence of HCV RNA. "nie kit coni- 
pSone orSre Ss 0^- n6r oligonucleotkle primers. «»here each of the i^^; ucleo^^^^^^ 
Tn^risS a forwarSTprimer consisting of the oligonucleotide ^'^^J^^^I^^^™^^^^^^^^ 
( SEQ ID NO. 8> and a reverse primer consisting of the digonudeobde 5-AGGCCAGTATCAGCACTCTCTCCAt.TU^ 

(57R27) (SEQ IDN0.9>. 
nfttalied DescrlpMon of the Invention 

[0018] Thepresentinvento,shavediscaveredthatdetectionofH^trtisCVirus(HC>ORNA 

s mwe efficient when oligonucleotides having sequences complementary to certain sequences present in HCV RNA 

areustlaLSersforaSpim^^^^^^ 
SonS«^^oTassaywrch detects iw copy 1^ 

nScoiSderations of sequence conservation, intra- and inter-molecular interactions, and the predicted seoondan^ 
sSS^le S^^n WkJ surrounding sequence. Furthermore, the primers «ssay system are d^gned to 
at^fc^^rplifiSion (and ccHletection) of multiple regions of the HCV genome. muW^ 
na^s^^Sol (IPC) RNA (or DNA). Simultaneous amplificationWetection of multiple regions of the HCV genome 
ll^rSs^aSinsitiviyandtiieoo^mplificationd 

Zm '"'SSy techniques in molecular biology, microbiology, recombinant DNA. and protein btochemisjy are used 
rp^LingtrpreLminvention.suchasthoseexp^ 

uiils I I and III 1997 (F.M.. Ausubel ed.); Santorook etal.. 1989. Molecular Cloning: A Laboratory Manual, Second 
J^Zn So Ina Harbor L^alory Press. Cold Spring Harbor. New York; DNA Cloning: A Practu:al Approach. VW- 
um 7a?d"l^S(cJ^^ Synthesis. 1984. (M.L Gait ed.); Transcripmn and T^amn 

1^ Ih^ ln?Higgins eds.); A PrJical Guide to Molecular Cloning; the series /Wef.o* ,n Enzymo^ogy (Aca- 
denJc Press inc )• arS Prote/n Pt/r/f/caton: Pri^ptes anof Pracf/c«. Se«^ 

?oS ^N"Sic^W" or •t^lynucleotide- as used herein refers to purine-and pyrimidineK»nta.ning V^y"}^^^^ 
5, either polyribonucleotides or polydeoxyribonucleotides or mixed Po'V^bo-polydecuyrtoo m^^^^ 
Series single and double-stranded molecules, such as. for example. DNA-DNA. DNA-RNA and RNA-RNA hybrids^ 
a^weS a^ ^^^nucleic acids" (PNA) formed by conjugating bases to an amino acW backbone. This also includes 
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pates in Walson-Crick base-pairing with the original sequence. 

mzZ] A "primer- as used herein is an isolated oligonucleotide between about 10 and about 50 ""c'^^des in 
S. Preferab y between about 12 and about 25 nucleotides in length and most preferably ^elwe^n about 12 
Zlt 18 nucleotides in length, that forms a dii^lex with a single-stranded nucleic acri sequence of interest and diows 
; polymerization of a complementary strand using. e.g., reverse transcriptase or DNA polymerase^ „„^,„„„oat 
E An "isolated" nucleic add as used herein refers to a component that is removed from rts original emmonment 

Smpir»l ei^/ironmerrt « it is naturally ^ 

acldZSli; contains less than about 50%. preferably less than about 75%, and 

of the conponents with which it was originally associated. ^^..„„^a*atrorrocoonds 
10 [00241 Anucleicacidsequencethatis-derwedfrom-adesignatedsequencereferstoasequencefratcwm^ 

!^?igion Of me designateS sequence. This encompasses sequences that are homologous or complementary to the 

SSSr*' An internal positive control (IPC) target nucleic acid refers to a synthetic nucleic add sequence doned into 
Masmid vector which is subsequently linearized, typically by the action of a r^ictlon 
,5 icallyhavemultipleprimerbindingsequenoessurroundingagenericprobe-bind.ngregion,andactsasagener.c 

against false negative results in nucleic acd amplification reactions. 

r00261 The sequence of a prefen-ed internal positive control target DNA is: -.^a^t 

5°SccagcqtSqaccatcmqtaqtaatgaacgcacggacgag^^^ 

TCTCGGTCTAAOGCAGCAQTCAGTG TATCAGCACCAGCATCCGTAGTGAGTCTTCAGTGTCTGCTCCAGGATCGT 
so G-3' 

^Nudeic adds corrprising any of the sequences disclosed herein or ^"^^^"^T^Jf,^;"; ^^^^^^ 
by conventional methods. For example. DNAcanbechemicdlysynthes«edusjng^e.g. Jie ph^^^ 
port method of l>4atteucd et al.. 1981, J. Am. Chem. Soc. 1033 185. the mettjod (J Yoo ef ^ •J^^JJ^'^^ P^'^"^. 
^4-17078. or Other well Known methods. The nucleic acids may also be modrfied by many means kno«^ *^ a t 
Ntonimiting examples of such modrfications include methylation. "caps", substitution of one or more naOiraHy 
^iCleoSes wKh an analog, and internudeotWe mod«ications such as for examp ^ "^^",^2 
linkages (e.g.. methyl phosphonatea phosphotriesters. phosphoroamidates, cart»mates. °' f J^SivK 
(e q phosphwothioates. phosphorodithioates. etc.). Nudeic adds may contain one or more addrtional covalenHy I nted 
r^dirSch as for e)«mpli^ proteins (e.g.. nucleases, toxins, antibodies, signal peptides. poly-L-lys.ne. etc ) inter- 
S2?(e g SiSne^ateS. etc.). chelators (e.g.. metals, radioactive metals, iron, oxidative mete's, etc), and 

PN/?Ssoenconpassibythetem,"n^ 
a mX^or X phosphotriesteTor an ^ky. phosphoramidate linkage. Furthermore, the 
presertinvention may also be modified withalabel capable of providingadetectablea 

Exemplary labels include radioisotopes, fluorescent molecules, biotin, and the like. 

rS Amplification as used herein refers to an iterative process by which a nudeic acid is copied. Surtable meth- 
E amSSSindude without limrtation polymerase d^ain readion. ligase diain readion. strand d«placement 
amniification transcription mediated amplification, and nucleic acid single base amplification. 

'-^^^^ """^ "'^ 

40 ried out by 

(i) performing a reveree transcription readion using as a template RNA contained within or derived from the sam- 

mLmplifying the reverse-transcription produds using pairs of amplification primers h 
Sr^uSces within the 5- or 3- non-coding region of HCVRN^toproduceHCV-specrticam^ 
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pfdeteding HCV^edfic amplification produds. Detedion of HCV^edfic amplification produds indicates the 
presence of HCV RNA in the sample. 

roQsm AccoKlina to the invention, a bidogical sanple is obteined from a patient by any conventional means. Suit- 
Sdogf^SlSSude. without limi^tion. l^ood, serum, plasma, urine, breast milk, and cerebrospinal fluid. 

Preferably plasma is used as the source of HCV RNA. . 

r(ST?heblologlcal sample is treated in any manner that provides access of the reverse fr^^^^^ 

rS. soeciScally HCV RNA^ntained witiiin the sample. RNA "derived from" a biological sanple is any RNA which 

1 oSXrt in the sample and to whid, access has been gained by treating the sample. Pref^a«y^ R^A .s 

^adi fmm the sample u^ng any method well known in the art. sudi as. e.g 

ocyanate or using commerdally available reagents and methods such as. e.g.. P"f«Sc"p*® *romGer*aSyst«^. In^ 
SeiSis I^N) Any extradton procedure may be used that results in sepa^^^^ 



6 



EP 1 026 262 A2 



teins.arKJ/or any other components that might imerfere with reverse transcription. . ^ u , 
[0032] THe sample is then subjected to reverse transcription using (a) random primers. 
Lrknere obtainable from Pharmacia Biotech. Piscataway. New Jersey and/or (b) pnmers derived from the 5 or 3 NCRs 
The hS^ ^^A genTmi^^^^^ Reverse tmnscription is carried out using convention^ proc^ures. su^ ^ are 
. ProtoSis in Molecular Biology. Volumes I. II. and III. 1997 {F.M.. Au^be ed.): m U& Patert 
sStTO- in Young, et al.. J. din. Microbiol 31 (4)«82 (1993); Myers et al.. B,ocftem/sfry 30(3):7661 d^l)- OJ^' 
p^SeiTsile for'use as reverse transcription primers, and memods for revere transcnpton which can be used ,n 
the present invention include those described in copending patent application No. _ iret. uus 

Sncludmg without limitation, polymerase chain reaction (PGR), ligase chain reaction, s^and Jsplacemem r^c- 
2on nudefcS slgle baseam and transcription mediated arrpllfication. Preferably. PGR is used. Typically, 

a rea^Sr all^ the necessary components for PGR is added directiy ^^-^^^^^^"^ 

feSi mixture Amplificatton is then carried out using condrtions specified by the pnmer pairs that are used. 

„ CreTerrt inventors have discovered certain pairs of HCV-spedfic amplHication P"'"«'« J^^^'^ 

Eageous in detecting HCV RNA in patient samples. Non-limiting examples of useful pnmers derived from the 5 
NCR of the HCV genome include those listed in Table 1 below. 



TABLE 1 
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PRIMER 


SEQUENCE 


LOC. 




SIN** 


C69f28 


5'-CAGAAAGCGTCTAGCCATGGCGTTAG TA-3' 


69-96 


s 


1 


C131F25 


5'-GGGAGAGCCATAGTGGTCTGCGGAA-3' 


13M55 


s 


2 


C143R26 


5'-GTGGTCTGCGGAACCGGTQAQTACAC-3' 


143-168 


s 


3 


C133F26 


5'-CGGTTCCGCAGACCACTATGGCTCTC-3' 


133-158 


AS 


4 


C282R26 


5'-GCAAGCACCCTATCAGGCAGTACCAC A-3' 


282-308 


AS 


5 


C287R27 


5'-CACTCGCAAGCACCCTATCAGGCAGT A-3' 


287-313 


AS 


6 


C294R25 


5'-CGGGQCACTCGCAAGCACCCTATCA-3' 


294^18 


AS 


7 



' strand orientation: S - sense; AS antisense; 
■* Sequence ID No. 

[0035] Any combination of sense and antisense oligonucleotides may be used as tonvard and reverse amplification 
primers, respectively. Preferred pairs of 5' NCR primers for use in amplification include: 

(a) 5'-CAGAAAGCGTCTAGCCATGGGGTTAGTA-3' <SEQ ID NO. 1) and 

S'-CGGTTCCGCAGACCACTATGGCTGTG-S- <SEQ ID NO. 4> and 
(bi 5'-GGGAGAGGCATAGTGGTCTGCGGAA-3' (SEQ ID NO. 2> and 

5'-CGGGGCACTGGGAAGCACCGTATCA-3' (SEQ ID NO. 7). 

miwRi In one oreferred embodiment, the pair of amplification primers consists of 5-CAQAAAGCGTCTAGCGAT- 
SoTTACTAi- rsto S nTo an^^ -CGGrrCCGCAGACCACTATGGCTCTC^- < SEQ ID NO. 4 > . In anoth^ pre- 
:S2SSm^n(Za?c?a:;^^^^^^ 

"^^SSfeS^'^S'^^^^^^^ Of the HCV genome incite a fo.a. 

Econs^iS?5<S?S^^ 

sisting of 5--AGGCCAGTATCAGCACTCTCTGCAGTC-3' (57R27) 

Sl'^^^e invention also encompasses multiplex amplification. i.e.. simultaneous amplification of dM 
iZiiceslSn^S^ sets of primed in the same reaction mixture.A^^^^^^ 
simultaneously in a multiplex amplification reaction is: 

(a) ff-GQQAQAQCCATAQTQQTCTGCQGAA-3' (SEQ ID N0^2> and 
5'<;GGQQCACTCGCAAGCACCCTATGA-3' (5' pair) <SEQ ID NO 7> and 

(b) 5'.GGTQQCTCCATCTTAGCCCTAGTCACG-3' <SEQ ID NO. 8> and 
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5-AC3GCCAGTATCAGCACTCTCTGCAGTC-3' (3' pair) (SEQ ID NO. 9> . 

[0039] Following amplification, the amplified products may be detected using any "method kncwmn flie art includ^ 
ng Jrthout limitation, gel electrophoresis in agarose or acrylamide; non-isotopic colorimetric detection such as ttie 
SeS® svstm, (see e g , Example 1 belo«); ECi detection; fluorescence, and chemiluminescence. Reag^ use- 
fuMn such dSSthcSs are aSilable trori, e.g., Molecular Probes. Eugene. Oregon and Ortho Clinical Diagnos- 

!S,5°"'1?e r^ection of HCV-spedfic amplification products indicates the presence of HCV RNA inthe sarnpla 
Kn gel electrophoresis is used. HCV-specrffc amplification products are confirmed 
locafioS in HCV RNA of the sequences corresponding to the amplication pnmers used in 
soecific 5- NCR capture probes useful for colorimetric detection include, without limitation. 5-GGGTCCTGGAGGCT 
GcJ?QACACTcX- (SEQ ID NO 11>. S'-CCTTTCGCGACCCAACACTACTCGGCT^' (SEQ ID NO 12) and 5- 
TTT(^V^ACCCAACACTACTCGGCT-3' ( SEQ ID NO. 13> . Useful HCV-specific 3' NCR capture probes include, wrth- 
^'^S s^^C^<iTTTCf.Cf<GCJ,^' (SEQ ID NO 14) and S'-ATGCGGCTCACGGACCTT- 

" SJjr^WteSaXll^nJ HCV DNA derh^ed from HCV RNA can be prepared ^f^l^l^lZ^^^^^lj. 
ward and reverse 5' NCR oligonucleotide primers, where the fonward pnmers may be S'-CAQAAAQCQTCTAG^AT- 
S^™OT^3- (C69F28) ?SEQ ID NO. 1 ) . S'-GGGAGAGCCATAGIGGTCTGCGQAA-S' (C131F25) (SEQ ID NO. 

n;i^TGGTCTGCQGAACCGGTGAGTACAC-3 (C143F26) ( SEQ ID NO. 3 > : and the reverse pnmers may be 5 - 
C^mc?cS^^?SS^(C133R2^) (SEQ ID NO. 4). S'-GCAAGCACCCTATCAGGCAGTACCACA- 
J^SS) ( SEQ 1^^^^^ (C287R27) (SEQ ID NO 6). or S'- 

CGGGGCACTCGCAAGCACCCTATCA-3'(C294R25)(SEQIDN0 7>. 

^ Kte for amplifying HCV DNA derived from HCV RNA can also be prepared ^'rt^'"'"? ""^^.T^^^^^ 
fon«a«l and reverse 3' NCR oligonudeotWe primers, where the fonward primer may be S^GGJ^CTCCATCT- 
TaS;CCTAGTCACG-3- (1 F27) ( SEQ ID NO 8) and the reverse primer may be the oligonucleotide 5 -AGGCCAGTAT- 

CAGCACTCTCTGCAGTC-3 (57R27) ( SEQ ID NO. 9) . ^ ^ , w 

raws] f^^^^^ the presence of HCV DNA. which comprise the 5' and 3 NCR primers descrtoed above for 
aralHication of HCV DNA derived from HCV RNA are also encompassed within the scope of the invention. 
SSI -me kits may additionally comprise reagents and instructtons for reverse transcnption. amplification, and 
S detS^For eZle. the kits L contain reverse transcriptase. deoxynucl««des. thernx)stable polymer- 
ases suitable Ibr DNA amplication reactions, and reagents Ibrlabeling and detection of nucleic aci*. 
S^l ^present ISention finds use in the diagnosis of HCV infection in patients; in testing the efficacy of anti- 
HCV therapeutic regimens; and in screening the blood supply for HCV-infected samples. 

35 Descrintlon of the Prefer red Emtiodlments 

[0046] TTie following exaitples illustrate the present invention without limitation. 

c,,^., . ■ ■v>H>Mion «f HCV In Bi o i»«i«.i Samples: Comnarteon 9f g" HQV ?mplif loatipn primyr? ?nd Rochy 
40 ^iipiteor HCV Assay 

[0047] -nie following experiments were performed to compare the HCV assay of ttie present invention with ttie 
Roche Amplicw system. 

45 A. Methods: 

1 RnnnplB preparation: 

[0048] RNA was prepared from plasma samples using PureScript® RNA isolation regents (Qentra Systerrs Min- 
Sis MN) IwiodHlMtiSns to the rnanufacturer's protocol fbr body fluids included use of 40 jig glycogen, rather t«n 
S!^iairrlertoaidinthepreclf»tationof>.ralRNA.Additton^ly/.nmo^ 

of the RNA and washing the RNA pellet with e*«nol. the RNApelletwas resuspended in the RT buffer mix. rather than 
in the RNA hydration solution provided by the manufacturer. 

55 2. Reverse Transcription : 

[00491 The synthesis of cDNA from RNA was catalyzed by ttie addition of 100 U recombinant Moloney Murine 
ir^a V?n^ (ITmLV) reverse transcriptase (RT) (Gibco BRL. GaKhersburg, Maryland) in a 50 m sdution of 50 mM 
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50 
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Trk HQ foH 8 31 75 mM KCI 3 mWI MgCIo, 10 mWI DTT. 0.4 mM of each dNTP (Pharmacia Biotech). 4 nM random 
Ii!«nSr?l^LciaBtotS^^ 

wShlld ^^c L 5 min to destroy RT activity. Each reactior, was chilled for 1 mir, followed by m,crocerrtnfugator, 
at 16000 X g for 4 seconds. 



10 



15 



3. PCM amplification : 

[0050] PCRwascarriedoutlNAPE9600thermocyder(Perldri-Elmer)ir,a100^lsoJtiond^ 
Za 0 725 mM EDTA 54 mM KCI, 3.72 mM NaCI. 40 (iM DTT. 108 (ig/mL gelatin (type IV), 9.5% glycerol, 0.02% 
SaTo^S^ Npi c^f thymusDNA (2 ,9). 1.2 mM of each dMTP. 0^4 ^ of «f P^jj^;" ^.^^r,^"^ 
irternal positive control (IPC) plasmid DNA. and 16 U of Taq polymerase. Monoclonal ^J^''^^'^ J^JfJ' J^^'J^,^ 
TPd q the Dreoaralion of which are disclosed in U.S. Patent 5.338,671 , were added to the reaction at a K).1 and 5.1 
motf 'raTo reS^ely to pLde a 55:1 molar ratto of anttoody to Taq polymerasa After initial denaturafon at 96-C 

f po^ heaTsS^ was performed for 5 min at 1 03-C to inactivate Taq polymerase. The pnmers used are shown .n Table 
2 below. 



TABLE 2 
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25 
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PRIMER 


SEQUENCE 


LOG. 


S* 


SIN** 


C69f26 


5'-CAGAAAGCGTCTAGCCATGGCGTTAGT A-3' 


69-96 


s 


1 


C131F25 


5'-GGGAGAGCCATAGTGGTCTGCGGAA-3' 


131-155 


s 


2 


C143F26 


5'-GTGGTCTGCQQAACCGQTGAGTACAC-3' 


143-168 


s 


3 


C133R26 


5'-CGGTTCCGCAGACCACTATQGCTCTC-3' 


133-158 


AS 


4 


C282R26 


5'-GCAAGCACCCTATCAGGCAGTACCACA -3' 


282-308 


AS 


5 


C287R27 


5'-CACTCGCAAGCACCCTATCAGGCAGTA -3' 


287-313 


AS 


6 


C294R25 


5'-CGGGQCACTCGCAAGCACCCTATCA-3' 


294-318 


AS 7 



' strand orientation: S sense; AS = antisense; 
Sequence ID No. 

[0051] The predicted product sizes are shown in Table 3 below. 



TABLES 



40 



45 



FORWARD 


REVERSE 


PRODUCT SIZE (DP) 


C69F28 


C133R26 


90 


C131F25 


C294R25 


188 


C143F26 


C282R27 


166 


C143F26 


C282R27 


171 



A notertinn nf PGR products : 



50 



55 



r00521 PCRproductswerebiotinylatedbyuseof5'-biotin^abeledprimers(sensestrand)duringamp^^^^ 
!S was captured "hybrWization to oligonucleotide probes covalently attached to latex partid^. "►'"^ were d^ rt^ 
S sSe da flcJ« through membrane (SureCell® tests. Ortho Clinical DJsnf . ^5^, ^ c^. 

were 5-GGQTCCTGGAGQCTGCACQACACTCAT-3- (designated 096.27^^ '^fi- Z^^CC^Tc- 
TrGCQACCCAACACTACTCQGCT-3' (designated G252-27-PRB) ( SEQ ID NO. 12 >; and 5 -TTTCGCGACCCAACAC 
S?TC^-r3 SSgnated C252-25-PrS^ (SEQ ID NO. 13). The probe/product comfrfex was reacted witt, 
IC22S^(SA)-SSeSS peroxWase (HRP) conjugate, which catalyzes the oxidative conversion of a Jyepr^ursor 
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All visual color scores > 3 were considered to be positive results. 
5. Rnrhft Arr piicor Assay : 

[0053] The Roche Arrpiicor assay (Roche Diagnostics, Kaiseraugst. Switzerland) was performed according to the 
manufacturer's instructions. 



10 



B. Results: 



[0054] Apanelof428amplesfromBrazilianandEgyptianpatientswastest«lforHCVasde«r^^ 

camrtps wore also tested usina the Chiron B-DNA assay. Brazilian samples were expected to contain a larger 
?r^:rS:SHcTgeS^^ 



15 results are shown in TatAe 4 below. 



20 



S5 



30 









Country 


bDNA 
c/ml 


Roche 
Amplicor 


131F/294 
R 5'NC 
(6/18/97) 


69F/133 
RS'NC 


143F/283 
RS'NC 


143F/287 
RS'NC 


Brazil 


12S8000 


+ 






ND 


ND 


Brazil 


ND 








ND 


ND 


Brazil 


ND 








ND 


ND 


Brazil 


2265000 


+ 




+ 


ND 


ND 1 



35 



40 



45 



50 



55 



10 



EP 1 026 262 A2 




EP 1 026 262 A2 



10 
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20 



25 




30 10056] AconparisonbetweentheresultsobtainedusingtheSNCRpri 
assay system is summarized in Tables 5 and 6 below: 



35 



40 



45 



C131/C294 
(long product) 



TABLES 

Roche Amplicor 
+ 



21 


5 


0 


16 



50 
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TABLE 6 

Roche Amplicor 



69F/133R 

(short 

product) 



21 


11 


0 


10 



IS 



20 



2S 



30 



[005/1 All of the primers of the invention demonstrated superior sensitivity when compared to the Rpche Anplicor 
as«iy Use of the primer pair 69F/133R afforded the greatest sensitivity. Five samples that were negatve using the 
S S.ltr a£ay Jre posHive using the C131/C294 primer pair of the present J^''^"^^.*;* 
were negie using L Roche amplicor assay were positive using the 69F/133R pnmer pair *^preserrt -nvenhon^ 
FuLr^ore. ail of me samples with viral loads detectable by the Chiron bDNA a^ay were detected 'j^-'^ JJe 
Of the presert Invention, whereas three of these were not detected using the Roche Amphcor assay. None of the neg- 
ative controls were scored as positive in the assay according to the present invention. w»».,«!n«< *« ho 
[0058] in a second series of experiments. 150 plasma samples from Br^il that were P'^^^j^^ <^22^'"^^^^^^ 
Dosilive for HCV antibody were tested in the Roche Anrplicor assay and using the primere of the present invemiorv 
fSe^ 7 and 8 below s^ results based on SureCell® color scorea For each reactton. the prcducte were ««m.n«. 
on gels to confirm the results. Negative controls (interspersed through out the clinical samples) consisbng of both neg- 
ativelSa^ sSes and water (no RNA) were included for each primer set All negative control results were negatve. 
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10 



15 



20 



25 



131F/294R 



69F/133R 



TABLE? 
Roche Amplicor 
+ 



90 




0 




TABLES 


Rodie An^licor 


+ 




90 


7 


0 


53 



30 



35 



40 



(wh K NCR Drimer oairs according to the present invention extiibrted superior sensitivity relalivB to the 
SassaTs^^eS^ItSLTvnyw^ 

ence of HCV RNA in three additional samples compared to the CI 31 /C294 pnmer pa.r. 
Example 2: Analysis of Sensltl^ Hy nt S NCR HCV Assays 

[0060] The followinfl experiments were performed to test the sensitivity of the HCV assay using the 5- NCR primer 

pairs of the present invention. 

1 ThreepatientsamplesweredilutedbasedontheorelicalcopynumbersdHCVRNAandassaye^^ 
IsS^eCJe Scot system and the primer pairs of the present invention. The results are shown ,n Table 9 
below. 
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In all Ihree sets of diluted patlert saaples. the assay employing the 5' NCR primere of the present invention 

fntemal^rcStrol^PC) plasmid was Incorpomted into the reaction mixture at 1 0 cop-esfreacton. The results 
(a compilation of five experiments) are shown in Table 10 below. 
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TABLE 10 



Copies / ml 


n 


Copies / rxn. 


% pes. results 


% pos. results 


1000 


24 


50 


100% 


100% 


200 


24 


10 


100% 


100% 


100 


59 


5 


100% 


100% 


20 


64 


1 


69% 


100% 



20 



25 



30 



35 



The C1 31 F/C294R 5' NCR primer pair exhibited excellent serisitivity and was able to detect as little as a single 
viral DarticleDer PGR reaction as predicted by a Poisson distribution analysis. , . , ^ u 

rSn p^ient i^^^^ from patients with low HCV wa\ loads (range = 316-8080 cop.es/ml. wh.ch corre- 
spends to 16-404 copies/PCR reaction). 

Seventeen of the eighteen samples tested positive in the present assay. 

P..m pte 3= DeiBCtion nf HCV In Bloloalca- ^n ^: Comparison of 3" NCR HCV amplification primers and 
Roche Amplicor HCV Assay 

[0061] 150 plasma samples from Brazil that were previously determined to be positive for HCV an^V 
tS in the RcShe AmplicoVassay and using the 3' NCR primers of the present inventon. Reverse trans(^P^°" ^ 
S«tio^ were pertLed as described in Example 1 above. Reveme transapton was P^'^"*"^"^ « 
Se/SS the sequence S'-QTATCAQCACTC-ff (SEQ ID NO. 16>. and amplification was performed uang the 
Sf2 /S^Szr prS pair. Each reac«on contained an imernal posrtive control ('^^/J-^;^^^^^^^ 
arrnlHicalion products was performed using the SureCell® system, using as a capture probe 3X30PR^5^For each 
^iln Z omducts were examined on gels to confirm the results. Negative controls (interspersed through out the 
SsampreS^S^^^^^ 

Tn RT-PCR. A comparison between the results obtained using the primers of the present invention and the Roche assay 
system is summarized in Table 1 1 . 



40 



Table 11 
ROCHE AMPUCOR 



45 



1F27/57R2 
3' Assay 



85 


0 


3 


62 



50 



c^.,^p.. A- notortinn nf HCV in W ninr y^^i <;«mnles: Onmppri^n Of the Present invention and Roche^r Gen^ 
55 eral Hospital (RGH) 5' NCR Ne sted PGR Assay 

[00621 The following experiment was performed to compare the 3' NCR HCV primers of the present invention with 
the RGH Nested PGR detection system. 
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[0063] ^'9'^*^'^^'^,,^^^^ OV1F27/57R27 orimer pair using the methods described in Example 1 above. For 

S'i^r'^'S!U8or.be.«een the resultsobt^ned using the primers^ 
system is summarized in Table 12. 

TABLE 12 
5* NESTED ASSAY (RG) 



15 



1F27/57R2 
3' Assay 



56 


I 


1 


25 



20 



25 



30 



35 



40 



[0065] These results demonstrate that the detection system of the present Invention is ^^J^:^^^^^ 
[ODbdj ^ PGR svstem The assm according to the invention agreed with the RGH assay 

tocol. 

EyamDle 5: Copy sansltlvltv "* «"» «' NCR HCV Assay 

[0066] ThefollowingexperlmentwaspertormedtodetemiinethedetectionsensitivityottheS-NCRH 
S""'Sl°imples wNch had been tested for HCV using the Roche Monrtor and Chiron B-DNA ass^ were 

SestSSi;Se p«te based on gel t«nds and SureCell® using 3X^0PRB25 as a capture p«)be. 

TABLE 13 



4S 



50 



n 


Coptes/ml 


Coples/rxn. 


% pos. results 


16 


1000 


50 


100% 


16 


200 


10 


88% 


57 


100 


5 


49% 


64 


20 


1 


20% 



55 
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TABLE 14 







Average 




n 


Copies/rxn 


Visible Color 


% pos. results 


9 


50 


8 


100% 


10 


10 


8 


100% 


10 


0 


0 


0% 
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20 



2B 



30 



roOfiSI -me 3- NCR HCV assay detected 1000 viral copies/ml 100% of the time, and 200 copies/ml 8^100% of the 
S!f it 10rc^i«/ml viriSetected in approximately 50% of the samples (when using a 12-mer RT pnmer). A 
rsso' rtrSS:iZS:.tt at 1 co^P. reason (20 .ral j^r^cles/n^. ^e .«.er^ ''^^^^^ 
»hn..iH be aoDToximatelv 60% The finding of 20% detection at this level of virus may be due to the possibility that tne 
^SotccSirrS^eTnSHS^^ 
IheniXoSTS^ 

SS:SrS™i»i^on assay on the same samples using 5' NCR primers, which resulted .n a higher level of de^ec- 
S SmI Th^Vesults indicate that the sensitivity of the S'NC assay could be increased by using longer 
Tl-^^)^.t re^Sernscripton (compare the detec«on of 10 copies/rxn using IZ-mer and 27-mer primers. 
T*les 13 and 14. respectively). 

FyamplB 6: Ana l ysis af Patient S amnies Havina Different HCV Genotypes 

[0069] Ttie following experiments were perfom^ed to assess the detection of HCV having different genotypes. 

1 . Genotype inclusMty: 

10070] Chlnpanzee plasma, representing various genotypes of HCV. w^ °^T™''iTs ^'e ^31? 
L^oHh (M\u\ Plasma was oreoared and treated as described in Example 1 above. The 5 NCR pnmers were 0131 h 
S C^rrffo-SS^arrS^ respectively) and the 3" NCR primers were 1 F27 and 57R27 (torw^ and 
^eS!imS^vely).The'resultswer^ 

Sm bromide. ft«itive results were based on replicate samples. The results are show in Table 15 (using 5 NCR 
primers) and Table 16 (using 3' NCR primers) below. 



TABLE 15 



Genotype 


Strain 


% pos. results 


la 


H77 


+ 


1b 


H-J4 


+ 


2a 


H-J6 


+ 


2b 


C-J8 


+ 


3a 


S52 


+ 


5a 


SA13 





TABLE 16 



n 


genotype 


strain 


# copies/rxn 


% pos. results 


4 


la 


H77 


100 


100% 



18 



EP 1 026 262 A2 



10 



TABLE 16 (continued) 



n 


genotype 


strain 


# copies/rxn 


% pos. results 


4 


1b 


H-J4 


100 


100% 


4 


2a 


H-J6 


100 


100% 


4 


2b 


C-J8 


100 


100% 


4 


3a 


S52 


100 


100% 


4 


5a 


SA13 


100 


100% 
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2. Patient samples: 

[00711 Twenty se.en undiluted patient samples of Icown genotype "^^^ ^^^^'^^^-^.^^^hI?^^^ 
orimere as described above. SureCell® detection was used Id confirm results (using C252-PRB25 and IPC-1 P as the 
SS^uS "obTHCV and IPC product^ respecth^eW- The panel included representative P'^7|^";Pf '^^^^^^ 
HCV genotypes 1 thmugh 4 and 6. Patient samples were from various geoff^phic regions ; 
Arabia andHong Kong) Each sample was tested in duplicate (for exaniplft 6 genotype 1 samples were tested) 
S -nle primer system of the present invention was al4e to amplify ^1 the genotype sampl^ included .n the 
panel. The C131F25/C294R25 primers identified all possible HCV genotypes to date (Genotypes 1-6). 

3. Low copy number samples: 

[0073] SamplescontainingHCVofdifferentgenotypes(1-6.obtainedfromtheUS.Scotland W 
ar^ongKVnS^^erequantified using the Roche Monitor Assay.dil^^ 
iesMiL). and assayed using the C131F and C294R primers as described above. 
[0074] All samples were detected using the primers of the present invention. 

Fyamplfl 7: Multiniflx Assavs Us ina Both S' and ^ AmpiH leaMon Primer Pairs 

[00751 The following experiments were performed to analyze the effect of simultaneous amplification of 5' NCR and 
3' NCR regions of the HCV genome In a single reaction mixture. 

A n^y pnparison with RoT -hp Monitor Assav: 

[0076] 73 patient samples, containing the equivalent of between 45 and mOOO ^'^[^^^V^^^?^-'"^^ 
tS. The sables werefom patients l^own to be infected with HCV who had b^^ 

s^ Snce some patients had littie or no circulating virus. This panel was tested in a multiplex fbmr^at us ng the 5 NCR 
Sf pTl sTSfilnd the 3- NCR primer pai^ 

S ough o^ttie test sanples. Si negatives resulted in a negative RT-PCR. The resuHs were compared 
CfoSS^Sig lSe quantitative Roche Monitor 

are summarized in Table 1 7 below. 



45 



TABLE 17 
ROCHE MONITOR 



50 



Multiplexed 
Assay 



60 


1 


0 


12 



55 



[0077] When using the 5' and 3' NCR primer pairs of the invention, an additional sample that was u|^etecteble 
Sing to tiie Roche Monitor ResuHs was detected wHh fl.e 5 NCR and 3' NCR assays which indicates ttiat tiie 
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assays utilizing the primers of thepresert invention show greater sensitive 

pSr'^^^^ TTiis posL sartple. which went undetected t>y the Roche assay, was conf .med us.ng alter- 
nate 5" NCR primers 69F/133R. 

B. nomoarison wHh Rtiche Am olicor Assay: 

rnnyai qixteen oalient sarrples that had tested as indeterminate using a recombinant immunoblot a^ (RIBA) 
irLediriCSfoZt using the 5' primer pair 131F,294R and the 3' P^J-^jL^^f ^^^^^^^^^^^^^^^ 
were compared with those obtained using the qualitative Roche Amplicor assay. The results are summarized in Table 

18 below. 
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TABLE 18 
ROCHE AMPUCOR 



Multiplex 
Assay 



4 


0 


0 


12 



26 



30 



roo79i There was 100% conooKlance between the assay of the invention and the Roche assay. All PGR reactions 
S^LeSSe fr^a Single RNA ex.rac«on. The nega«ves were confirmed by a,^.»«atcn using an alterna- 

ir. Kin ^.j^ITcat f«QF/i'?qm All neaatives re-tested were corrfirmed as 'true negatives. 

KLence n^eiT^rSy. Many variations of the pres^^^ 

I^tl^TofTe abive dlle^ des^on. Such obvious varia«ons are whhin the full intended scope of the appended 

claims. 
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SEQUENCE LISTING 

<110> ORTHO-CLINICAL DIAGNOSTICS r INC. ^ 
<L20> OLIGONUCLEOTIDE PRIMERS FOR EFFICIENT DETECTION OF HEPATITIS C 
VIRUS (HCVl AND METHODS OF USE THEREOF 



<130> P023839EP: AJF 

<140> 00300763.0 

<141> 01.02.00 

<150> US 60/118497 

<151> 03.02,99 



<160> 15 



<170> Se(iWln99 



<210> 1 

<211> 28 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PRIMER 



<400> 1 

cagaaagcgt gtagccatgg cgttagta 

<210> 2 

<2ll> 25 

<212> ONA 

<213> Artificial Sequence 



<220> 

<223> PRIMER 



<400> 2 

gggagagcca tagtggtctg cggoa 

<210> 3 

<21I> 26 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PRIMER 



<400> 3 

gtggtctgcg gaaccggtga gtacac 

<210> 4 

<211> 26 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PRIMER 



<400> 4 
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26 

cqgttccgca gaccactatg gctctc 



10 



15 



20 



25 



30 



35 



40 



45 



<210> 
<211> 
<212> 
<213> 


5 

27 
DNA 

Artificial Sequence 




<220> 
<223> 


PRIMER 




<400> 5 

gcaagcaccc tatcaggcag taccaca 


27 


<210> 
<211> 
<212> 
<213> 


6 

27 
DMA 

Artificial Sequence 




<220> 
<223> 


PRIMER 




<400> 6 

cactcgcaag caccctatca ggcagta 


27 


<210> 
<211> 
<212> 
<213> 


7 

25 
DMA 

Artificial Sequence 




<220> 
<223> 


PRIMER 




<400> 7 

cggggcactc gcaagcaccc tatca 


25 


<210> 
<211> 
<212> 
<213> 


8 

27 
DNA 

Artificial Sequence 




<:220> 
<223> 


PRIMER 




<400> 8 

ggtggctcca tcttagccct agtcacg 


27 


<210> 
<2ll> 
<212> 
<213> 


9 

27 
DNA 

Artificial Sequence 




<220> 
<223> 


PRIMER 





<400> 9 27 
aggccagtat cagcactctc tgcactc 



50 <210> 10 

<211> ISO 



<212> DNA 

<213> Artificial Sequence 



55 
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<220> 

<223> IPC PRIMER 
<400> 10 

cgccagcgtg gaccatcaag tagtaatgaa 
cctttatcca cagttctcgg tctaacgcag 
tgagtcttca gtgtctgctc caggatcgtg 



<210> 


IX 


<2X1> 


27 


<212> 


ONA 


<213> 


Artificial Sequence 


<220> 




<223> 


NCR CAPTURE PROBE 


<400> 


11 



gggtcctgga ggctgcacga c act cat 



<210> 


12 


<211> 


27 


<212> 


ONA 


<213> 


Artificial Sequence 


<220> 




<223> 


NCR CAPTURE PROBE 


<400> 


12 


cctttcgcga cccaacacta ctcggc 


<210> 


13 


<211> 


25 


<212> 


DNA 


<213> 


NCR CAPTURE PROBE 


<400> 


13 


tttcgcgacc caacactact cggct 


<210> 


14 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


NCR CAPTURE PROBE 


<400> 


14 


gcggctcacg gacctttcac agcta 


<2I0> 


15 


<211> 


25 


<212> 


DNA 


<2U> 


Artificial Sequence 


<220> 




<223> 


NCR CAPTURE PROBE 



<400> 15 

atgcggctca cggacctttc acagc 



cgcacggacg aggacatcat agagattaca 
cagtcagtgt atcagcacca gcatccgtag 
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Claims 

1 . A method for detecting the presence of Hepatitis C Virus (HCV) RNA in a biological sample, said method compris- 
ing: 

(A) performing a reverse transcription reaction using, as a template. RNA derived from said sample to produce 
HCV-specific reverse transcription products; 

(B) anplifying said reverse-transcription products using one or more pairs of oligonucleotide pnmers specific 
for HCV to produce HCV-specific amplification products, 

wherein said pairs are selected from the group consisting of: 

(a) fonrard primer 5-CAQAAAGOQTCTAQCCATGGCGTTAGTA^' (C69F28) <SEQ ID NO. 1) and 
reverse primer 5'-CGGTTCCGCAGACCACTATGGCTCTC-3' {C133R26) <SEQ ID NO. 4>:or 

(b) forward primer 5'-GGQAGAGCGATAQTQGTCTQCGQAA-3' (C131F25) (SEQ ID NO. 2> and reverse 
primer 5*-CQGQQCACTCGCAAGCACCCTATCA-3' (C294R25) < SEQ ID NO. 7) ; and 

(c) fbnrvartl primer 5'-GTGGTCTGCGGAACCGGTGAGTACAC-3 (C143F26) <SEQ ID NO. 3> and a 
reverse primer selected from the group consisling of 

(i) 5'-GCAAGCACCCTATCAGGCAGTACCACA-3' (C282R27) < SEQ ID NO. 5> . 

(ii) 5'-CACTCGCAAGCACCCTATCAGGCAGTA-3' (C287R27) (SEQ ID NO. 6> : and 

(C) detecting said amplification products. ■ 

wherein detection of said amplHication products indicates the presence of HCV RNA in said sample. 

2. A method as defined in claim 1 . wherein said reverse transcription reaction is performed using random oligonucle- 
otide primers. 

3. A method as defined in claim 1 . wherein said reverse transcription reaction is performed using one or more oligo- 
nucleotide primers having sequences coffesponding to sequences in HCV RNA. 

4 A method as defined In claim 1 . wherein said amplifying is performed by a method selected from the group consist- 
ing of polymerase chain reaction, ligase chain reaction, strand displacement amplification, nucleic acid single base 
substitution, and transcription mediated amplification. 

5. A method as defined in claim 1. wherein said detecting comprises visualizing said amplification products by gel 
electrophoresis. 

6 A method as defined in daim 1 , wherein said detecting comprises capturing said amplification products on a solid 
support containing one or more HCV-«pecific oligonucleotide probes and quantifying said captured products using 
a colorimetric assay. 

7. A method as defined in daim 6. wherein said probes comprise a member selected from the group consisting of: 

(a) S'-TTTCGCGACCCAACACTACTCGGCT-S- (C252-25-PRB) ( SEQ ID NO. 13> and 

(b) 5'.CCTTTCQCGACCCAACACTACTCGGCT-3' (C252-27-PRB) (SEQ ID NO. 12) when said forward 
primer is (C131F25) or (C143F26); and 

wherein said probes comprise 

(c) 5'.GGGTCCTGGAGGCTGCACGACACTCAr-3' (C96-22-PRB) <SEQ ID NO. 11) when said fwward 

primer is ((D69F28). 

8. A method as defined in claim 1 , wherein said sample is selected from the group consisting of Wood, serum, plasma, 
urine, saliva, and cerebrospinal fluid. 

9. A method for amplifying Hepatitis C Virus (HCV) DNA, said method comprising: 

(A) performing a polymerase diain reaction on a DNA sample containing HCV DNA using one or more pairs 
of oligonudeotide primers specific for HCV to produce HCV-specific amplification products, 
wherein said pairs are selected from the group consisting of: 
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(a) forward primer S'-CAGAAAGCGTCTAGCCATGGCGTTAGTA-S' (C69F28) (SEQ ID NO. 1) and 
SenierVcGGTTCCGCAGACCACTATGGCTCTC-3- (C133R26) <SEQ ID NO. 4):or 
7ZL primer .-GGGAGAGCCATAGIGGTCTGCGGAA-S' (C131F25) (SEQ ID NQ 2) arxi r^erse 

reverse primer selected from the group consisting of 

(i) ff^AAGCACCCTATCAGGCAGTACCACA-S- (C282R27) <SEQ ID NQ 5> 
(iO 5-CACTCGCAAGCACCCTATCAGGCAGTA-3' (C287R27) (SEQ ID NO. 6>. 

10. A method as defined in claim 9, further comprising: 

(B) detecting said amplification products. ^ urv nwA in said samole 

wherein detection of said amplHication products indicates the presence of HCV DNA in sa.d sample. 

11. A method as defined in daim 10. wherein sad detecting comprises ,«sualizing said amplification products by gel 
electrophoress. 

12 Amethodasdefinedinclaim10.whereinsaKldetectinflComprisescaf^rin9s^^^ 

siJSrt containing one or more HCV-specif ic oligonucleotide probes and quantrfying said captured products using 
a cotorimetric assay. 

13. Ame«K«lasd.lln«llnd*»,10..*.elns*dpr<*«»Wrt»a i™>*" selKttd (rom »» gw eooa*9 of. 

primer is {C131F25) or (C143F26); and 
primer Is (C69F28). 

14. A method for detecting the presence of Hepatitis C Virus (HCV) RNA in a bicrfogical sample. s«d method compris- 

ing: 

(A) performing a reveme transcription reaction using as a template RNA derived from said sample to produce 

^"""vTrSTl^S'primer con^ats of the oligonucleotide S'^^GTGGCTCCATCTT^CC^^^ 
CACG-a- (1F27) (SEQ ID NO. 8) and said reverse primer consists of the oligonucleotide 5 -AGGCCAGTAT- 
CAGCACTCTCTGCAGTC-3' (57R27) ( SEQ ID NO. 9) : and 

„ 15. Amelhodasd*edlndaiT.M,«l,«e«saBr«e«Mn«rt|*onteac«OT 

cleotide primers. 

16 A method as defined in ddm 1 4. wherein said reverse transcr^fion rea<Jon is performed using one or more .^igo- 
nucleotide primers having sequences corresponding to sequences in HCV RNA. 

17 A method as defined in claim 14. wherein said amplifying is performed by a method selected from the group con- 
sislg ?5^eraVe chain reactton. l^ase chain reaction, strand displacement amplification. nucle.c acKl single 
base substitution, and transcription mediated amplification. 

.5 18. A method as defined in claim 14, wherein said detecting comprises visualizing said amplification products by gel 

electrophoresis. 

19. A method as defined in claim 14. wherein said detecting comprises capturing sad amfrfrtication produ^ 
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support containing one or more HCV^pedfic oligonucleotide probes and quantifying saW captured products using 
a colorimetric assay. 

(32PRB25) <SEQ ID NO. 15). 

21. A method as defhed in claim 14. wherein sad sample is selected from the group consisting of blood, serum, 
plasma, urine, saliva, and cerebrospinal fluid. 

22. A method for detecting the presence of Hepatitis C Virus (HCV) RNA in a biological sample. saW method compris- 

Ing: 

(A) performing a reverse transcription reaction using as a template RNA derived from said sample to produce 

(Bjt^^^g^S^^:"^^^^^ -Ing one or more pairs of . NCR oligonudeo.c.e ^^^^ 

IpSfo! HCV and one or more f^irs of 3' NCR oligonudeotWe primers to produce HCV^ecrt.c amplrf-ca- 

'"^ wh!2in said 5- NCR primer pairs are selected from the group consisting of: 

(a) fbrwa«l primer 5'-CAGAAAGCGTCTAGCCATGGCGTTAGTA-3' (C69F28) (SEQ ID NO. 1> and 

reverse primer selected from the group consisting of 

(I) 5'-GCAAQCACCCTATCAC3GCAQTACCACA-3- (C282re:0 <SB3 ID NO 5> 
(i!) 5'-CACTCGCAAGCACCCTATCAGGCAGTA-3' (C287R27) ( SEQ ID NO. 6) . and 



30 



Wherein each of said pairs Of 3- NCRoligonudeotideprlmerscomprisesafotY«^ 

35 (SEQ ID NO. 9); and 

cleotide primers. 

24 A method as defied in claim 22, wherein said reverse transcription reacfion is performed using one or more oligc^ 
nucleotide primers having sequences con-esponding to sequences in HCV RNA. 

base sii)stltution, and transcription mediated amplification. 
50 26. A method as defined in claim 22. wherein said detecting comprises visualizing said amplification products by gel 
electrophoresis. 

55 a colorimetric assay. 

28. A method as defined in claim 27. wherein said probes comprise a member selected from the group consisting of: 



26 



EP 1 026 262 A2 



10 



15 



ward primer is (C131F25) or (C143F26); 

(C) S'Sci^'^^^^^0.-r-S' (C96-22-PRB, <SEQ .0 NO. 11> when said 5' NCR.or- 

'Se'jjfnSlt emprise a men*er selected from the group corisisting ot 
r^QCTCAC?SccmCACAGCTA-3- (30PRB25) (SEQ ID NO. U) ; ar,d 
Te) 55TS?^S2SrTCACAGC-3- (32PRB25) (SEQ ID NO. 15> . 

« A method as defined in Cairn 22. wherein said sam^e is selected from the group consisting of t,.ood. serum, 
plasma, urine, saliva, and cerebrospinal fluid. 

I" S^^A^^QTGGTCTQCQQAA-3' (C131F25) <SEQ ID NO 2) . 
!.™^™^TArryv^TftArtTACAC-3 fC143F26) <SEQ ID NO. 3 
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S oS^TCOGCAGACCACTATQQCTCTC^- (C133R26) <SEQ ID NO 
I SaAGCaSctATCAGGCAGTACCACA^' (C282R27) <SEQ D NO. 5 . 
5-S^CT?SaCCCTATCAGGCAGTA-3- (0287^^^^^^^^ 
% rGGQQCACTCQCAAGCACCCTATCA-3' (C294R25) (SEQ ID NO 7). 
I'-S^CTCC^CTTAGCCCTAGTCACG-3-{1F27) (SEQIDNO^S) 
|SS?StcScaCTCTCTGCAGTC-3 (57R27) (SEQ ID NO. 9, 

^"?SrrSACCCAACACTACTCX3GCT-3' {C252-25-PRB) (SEQ ID NO. 13). 

, OH nrimer 5' CAQAAAGCQTCTAGCCATGGCGTTAGTA-S' (C69F28) (SEQ ID NO. 1) and reverse 

primer selected from the group consisting of 

CO 5^CAAQCACCCTATCAQGCAQTACCACA-3- {C282R27) ( SEQ ID NO. 5) . 
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(ii) 5VCACTCGCAAGCACCCTATCAGGCAGTA-3' (C287R27) (SEQ ID NO. 6). 

34 A kitfor amplifying HCV cDNA derived from HCV RNA. said kit comprising one or more p Jrs of J 

itide ^ i^^^^^^ each of said pairs of 3' NCR oligonucleotide primers comprises a forward pnmer cons.st.ng 
of theoligonucleotideS'-GGTGGCTCCATCTTAGCCCTAGTC^^ Ar^rCAGTATCAGCACTCTCT- 
<SEQ ID NO. 8) and a reveise primer consisting of the ohgonucleotide 5-AGGCCAGTATCAGCACTCTOi 
GCAGTC-3 {57R27)(SEQ ID NO. 9). 

35. A kit as defined in claim 34. further comprising one or more probes. 

36. A kit as defined in claim 35. wherein said probes are selected from the group consisting of: 

(a) 5'.GCGGCTCACGGACCTTTCACAGCTA-3' (30PRB25) 
<SEQ ID NO. 14); and 

(b) 5'-ATGCGGCTCACGGACCTTTCACAGC-3' (32PRB25) 
(SEQ ID NO. 15). 
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